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(57) Abstract: I1ic invention relates to an assembly 
comprising a filter hou.sing and at least one filter 
cartridge. The at least one filler cartridge is tubular, 
comprises a lube wall provided with Hllcr means 
and comprises a . ccnlral discharge channel with 
a discharge conncclion for discharge of fitlcred 
medium. 'llie lube wall comprises filler means 
through which the medium lo be filtered is able 
to flow tnmsvcrscly to the tube wall. The litter 
housing comprises a Hltcr chamber, surrounded by 
a .sidewall, in which the at least one niter cartridge 
is accommodated with the longitudinal direction 
parallel to the sidewall. The filler chamber has 
al Ica.st one outlet per filler cartridge to which ihe 
discharge connection of ihc respective filler cartridge 
is connected. The sidewall of the filter chamber 
is provided with at least one inlet for feeding in 
the medium to be filtered. Ilie inlet opens into the 
filter chamber at a level that is traversed by the at 
least one filter cartridge. Viewed in the transverse 
direction of the filter cartridge and at Ihc level of the 
inlet, ihc shortest distance from Ihc filter cartridge 
to the side wall is greater than the .shortest distance 
fn)m the filler cartridge to the side wail viewed in 
the transverse direction of the filter cartridge and 
i)eIow or above the inlet. The invention furthermore 
relates to a filler cartridge intended for an assembly 
accordinc to the invention. 



^^2004/050212 Al ililBiilllifllilOilillliilliii 



SK, Sl» SK, TR), OAIM patent (BK BJ, CI% CXi, C\, CM, h'or twa- letter codes and ot/ier abhreviatiom-. refer tn the "Guid- 

GA, GN, CiQ, GW, ML, MR, Nli, SN, 'TO, TG). «hi y? Notes on Codes and Ahhreviations" appearing al ihebegin- 

Fiiblishcd- '""^ of each regular issue of the i*(TOazrtte, 

— H*iih inteniatitmal seun-lt report 



wo 2004/050212 




•CT/NL2003/000717 



Assembly comprising a filter housiiig and at least one filtw cartridge as well as a filter 
cartridge for such an assembly 

The present invention relates to an assembly comprising a filter housing and at least 
one filter cartridge that is tubular, has a tube wall and a central discharge channel with a 
dischar^ connection for discha]:ging filtered medium, wherein the tube wall comprises 
filter means through which medium to be filtered is able to flow transversely to tiie tube 
wall; 

• wheiein the filter housing conqnises a filtwchamber sunoundedby a side wall» in 
which the at least one filter cartridge is accommodated with the longitudinal direction 
parallel to the side wall; 

• iK^eran the filter chamber has at least one outlet per filter cartridge to i^ch die 
discharge connection of die respective filter cartrid^ is connected; 

• whmmthe side wall of die filter chamber is provided witih at least one inlet for 
feeding in the medium to be filtered, whidi inlet opens into the filter diamber at a 
level that is traversed by the at least one filter cartridge. 

Such an assembly is gmerally known. With this arrangement the inlet via which medium to 
be filtOTed enters the filter chamber is oriented in the transverse direction of die filt^ 
cartridges located in die filter chamber, i.e. the direction of flow of the medium to be 
filtered is initially transverse to the longitudinal direction of ttie filter cartridges. 

To ensure rs^id distribution of incoming medium to be filtered over the filter 
chambCT, die rule of diumb adopted in this case is that die distance fit>m the filter cartridge 
to the interior of the side wall of the Sha chamb^ must be at least a quarter of tiie 
diamet^ of the iulet JfUk&e are several filter cartridge present in die filter housmg, diis 
minimum distance of a quarts of die diam^er of the inlet is usually also adopted for die 
minimum latmd distance between the filt» cartridge. The result of die various aspects is 
that the dim«sions of the filter housing are relatively large. 

The aim of the pres^it invention is to be able to make the filter housing of compact 
construction or, inparticular in die case of existing filter housings^ to increase the filter 
cq>adty and/or to improve die filtration result 

According to die invCTtion the abovemmtioned aim is achieved in diat, viewed in the 
transverse direction of die filter cartridge and at die level of the irdet, the shortest distance 
X fiom die filter cartridge to the side wall is greater dian die shortest distance Y from 
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filter rartridge to the side wall viewed in the transverse direction of the Gltec cartridge and 
below or above the inlet The present invention is based on the insight that flie additional 
space between die wall of die filter housing and the filter cartridge and, respectively, 
between the filter cartridges themselves, which additional space ensures a good, uniform 
S and rapid distribution of the medium to be filtered over the filter chamber, is not needed in 
the enture filter housing, but that it suffices to provide this additional space essentially at the 
level of the inlet This is because, as die ^plicant has found, as soon as die filter medium 
has distributed ov&c the a:oss-sectioii of the filtw chamber, the additional space between 
the wall of die filter chamber and the cartridge, and b etween the cartridges themselves, is 

10 iio longer needed, or at least is not needed to the same degree as at the location of the i^ 
Accordmg to an advantageous embodiment, as die Applicant has found by 
experim«tation, it suffices, viewed in the longitudinal direction of the filtar cartrid^ if 
the CTlargement of the shortest distance fix>mdie filter cartridge to the side wall at the level 
of the inlet extends over a Imgfh of approximately die heigjit of die mle^ aKhou^ this 

IS enlargement of the shortest distance can also extend ov^ a greater lengdi. 

According to an advantageous embodimOTt of die invention, X is given by: 

where A = sur&u^ area of iidet 

and Q = height of die regi<m with larg^ shortest distance X. 
20 If X ^ A/4Q a significant proportion of the medium to be filtered is distributed over the 
filter cfaambtf via the zone widi die relatively larger shortest distance X, so that die 
conventional distance adopted for Y can decrease very sqypredably. According to the 
mvention, Y can be reduced to a minimum if X is ffvexi by: X ^ A/2Q. If the inlet is 

circular, A can be given by A = — Dt^, which in the previous two equations then results in 

4 

25 andX> 5^ forQ=Di, 

16 8 

According to a fordia advanta^us «ibodiment of die invention, Y is given by die 
fi)llowiiig relationship: 
A < B(Y), preferably A ^ 2B(Y) 
whm: 

30 A-sur&ceareaofinl^ 
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B(Y) = as a fimction of Y, flie sur&ce area of fhe internal cios-section of Oie filter housing 
minus Hie sum of the cross-sectional sur&ce areas of the filter cartridges at a level above or 
below Hio inlet 

hi this way it is possible to design fhe firee space available for guiding the m^um to be 
5 filtered away in the axial direction of the filter cartridge as a minimum, which again 
enables a reduction in the dimensions of the filter housing or, optionally, enlargement of 
the filter. M fiie case of a sing(le cylindrical filtor cartridge arranged centrally in a cylindrical 
' filt» housing these equations become 

A< — (D3^-D2^), in particular 
4 

10 A<— (P3^-P2^) 

4 

whare 

A » sur&ce area of inlet 
I>3 » internal diameter of filter housing 
D2 eactemal diameter of filter cartridge, and 
15 D3-I>2=Y. 

If file inlet is circular with diamet^ Di, it has been found according to the invention 

that Yean be taken as Y< 0.75 — without any problem, which immediately yields 25 % 

4 

or more reduction conqiared with the value fixr Y according to the state of the art However, 

A 

according to the invention it has been fi>imd that Y can also safely be taken as Y < 0.4 , 

20 which dgnifies 60 % or more reduction compared with tiie state of the art One can, 

according to the invention usually take Y < 0.15 without any problem, whidi thus 

signifies a reduction of more fiian 85 % in Yccmipared witi&lfae stete of tiie art. Even 
reductions ofmoretiian 95 %in Ycanbeadueved. 

If fixe filter housing is cylindrical with internal diameter D3 and a centraU 
25 cylindrical filt^ cartridge of diameter D2 is assumed and it is realised fiiat D3 - D2 Y, the 
fninimiim value fi>r Y for a circular inlet of diameter Di can be calculated firom 
Di^ == 2 Q^h^ - J>2). According to the iny^ition, this design value for Y can vary readily be 
maintained as a miniini ^ value for all designs, provided that D3 is the diameter of a circle 
having a sur&ce area equivalent to the intanal oross-sectional surfiu^e area of the filter 



wo 2004/050212 




CT/NL2003/000717 



housing and Di is aconespondingly equivalrat diameter for 
simplicity, a central cylindrical filter cartridge is assimied for flie pinposes of the 
calculations, ft is then possible to take several filter cartridges instead of just one and to 
continue to use the value for Y calculated for a single filter cartridge* 

S la tiie general sense, it is pointed out that wherever a certain diameter of a circular 

shape is assumed, it is equally well possible to convert anon-circolar suifoce to a circular 
surfoce of specific diameter. 

So that the filtered medium can also be discharged reliably and well wifliout 
stagnation of the feed, it is higldy preferable if A is taken as: 

10 A ^ sum of the internal CTOSs-sectional surfiu^e arais of the filt^ cartridge. 

ft is pointed out that in particular in the case of several fitter cartridges wfaidhi, as a 
consequence o& for example, fiieur shaphig, such as a cylindrical shs^e, inherently leave a 
gap between ft^m in flie transverse direction, it is even conceivaible that tibe filter cartridges 
locally come into contact with the wall of the filtw chamber. This will, however, result in 

IS some loss of available filter surfece. However, the design oiteria fixim the state of tiie art 
did not permit this. 

According to a fiirtfaer embodimrat of the invention^ it is advanta^us if the 
enlargement of the shortest distance fix>m the filter cartridge to fiie side wall at ttie level of 
the inlet has heea obtained by constriction of the tube wall of &e filter cartridge at that 
20 leveL This is practical hi order to be able to convert existing filter installations to an 

assembly according to the invaition without ad^ting the filter housmg. For this purpose it 
is fbm nece^ary only to adapt the filter cartridge, which already has to be replaced fiom 
time to time. 

Howevw, depending on tihie ctrcmnstances, according to the invmtion it is possibly 
25 also hig^y advantageous if the enkogement of tiie shortmt distance fitHn the fill^ cartridge 
to the side wall at fiie level of the tnl^ is obtained by making the side wall recessed at fiiat 
leveL Jn ttds case it is film not so much fiie filter cartridge that is adapted as the inward- 
feeing section of the side wall of fixe filt» diamber. 

As will be clear, it is also concdvable according to fiie invention to obtain fiie 
30 enlarg^mt of the shortest distance fiom fiie filter cartridge to the side wall at the level of 
file mlet by both a constricfion of the tube wall of the fil^ cartridge at fiiat level and by 
making the side waU of the filta chamb er recessed at that level. 
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Making the wall of the filter chamber recessed can be usefiil if the tube wall has 
insufficient fliickness to enable this to be adequately constricted for the desired effect 

According to a furth^ advantageous embodiment of the invention» the tube wall of 
flie filter cartridge is made inqpermeable to the medium to be filtCTed and more generally 
5 completely closed in the region where the shortest distance fitom die filter cartridge to the 
wall has been ^[ilarged. This prevents the medium to be filtered ftom being forced directly 
thiou^ die wall of the filter cartridge under the influence of ttie pressure at which it is fed 
to the filtor diamber, which would have an adverse effect on the filter result 

According to an advantageous embodiment of the invention, the ass^tnbly comprises 
10 3, 4 or more of said filter cartrid^ which are airan^ next to one another, parallel to one 
another. 

According to die fiirdier advanta^us embodunent the level of die inlet is located in 
die region firom 2S % to 75 % of die lengdi of the filter cartridge. 

So that die assembly accoiduag to the invention can be used to filter a fluid, it is 
1 5 preferable according to the mvention if die filter means are equipped to filter a medium in 
fluid form. 

So fliat die assembly according to the invention can be used to filter agas, it is 
preferable if the filter means are equipped to filter a gaseous medium. 

According to a fiirther advantageous embodiment of die invention, die filtor cartridge 
20 is made as a fine filto: on die one side of die inlet and as a coarse filter on die odier side. 
The terms fine filter and coarse filter are used here as relative with respect to one anotho", 
which amounts to the fine filter retaining bodi the particl« retamed by die coarse filter and 
also smaller particles. Preferably, die fine filtar is at least 5 times finer than die coarse 
filte, for example the fine filter allows particle up to 3 |xm ttirough and the coarse filter 
25 allows particles up to 25 (im fliroug^ means diat the fine filter is qvproximately 8.3 
times as fine as die coarse SUb&c. 

According to a fiirdier aspect, the uivration relates to a filter cartri<^ intended for an 
assmibly aocordmg to die invention. More specifically, accordmg to the finrdier aspect, die 
. invmtion relates to die fiitor cartridge as defined in the assembly aocordmg to the 
30 invention. 

Accordmg to yet a fiirdi» aspect, die invention relates to a diesel en^e provided 
widi a foel filter or lubricant filter comprising an assembly or a filter cartridge according to 
the invCTtion. 
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The present invaition will be explained in moxe detail below wifh lefbrence to 
illustrative ^bodiments shown in the drawing. In the drawing: 

Figure 1 shows» diagrammatically, a filter cartridge according to tiie inv^tion, the 
left-hand half as a fiont view and the rig^t-hand half in cross-section; 
5 Figure 2 shows adiagcanunatic lon^tudinal sectional view of an assraibly according 

to the mvention; 

Figure 3 shows adiagcanimatic cross-sectional view according to the lines JEMCL 
fiomFig.2;and 

Figure 4 shows a cross-sectional view cocre^onding to Figure 3 of an assembly 

10 according to the state of die art 

Figure 1 shows a filter cartridge 1 accordfaig to the invention. This filter cartridge 1 is 
tubular and except for die constriction 37 of die tube wall essential^ does not d]£Eer from 
conventional filter cartridges. The fitt^ cartridge 1 is tubular, has a top closure 2 and a 
discharge connection 12 at die bottom. The filter cartridge has an inner 10, 11, 

15 which is closed and impermeable at the location of 8 and is permeable to the medium to be 
filtered at the location of 10 and 11. The filter cartridge fiulheraiore has an outar waU 3 and 
4, and also 8» which simultaneously acts as inner wall and outer wall at the location of the 
constriction 37. The outor wall 3 and 4 consists of a fine mesh or finely perforated metal 
sheet The inner wall 10 and 1 1 can be constructed correspondingly to the outer wall 3; 4. 

20 Filter means 5 are preset between die inner waQ 10 and outer wall 3 and there are 

corresponding filter means 6 between die inn^ wall 11 and outer wall 4. The filter means S 
and 6 can be of a wide variety of diverse types and can, fbr e3canq>le, be made up of filter 
papers finely fi>lded into pleats, the fold lines of the pleate then extending in die 
longitudinal direction L of die filter cartrid^ 1 . Furthamor^ die outer wall 3 , 4 and inner 

25 waUlO, llcanalsoactasfiltermeans-PvedsdyhowtfaeinnerwaUlO, ll,dieout^w^ 
3, 4 and the filter means 5, 6 are constructed is of nunor nnportance for the filter cartridge 
accQiduig to the invention; sp edfically this can be carried out in a wide variefy of ways 
provided that the filter cartridge is of die type dirou^ i^ch, as is indicated by meai^ of 
arrows 30, flow takses place essratially transversely to die longitudinal direction L» with 

30 filtering effect A discharge channel 9 for disdiarging filt^ed medium allowed through by 
die tube wall 3, 4, 5, 6, 10, 11 and 8 (which is impermeaible) is provided centrally in die 
filt^ cartridge 1 . In an advantageous embodiment of die invention provision is made that a 
portion of die filter cartridge, for example the portion 3 located above the constriction 8, is 
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made as a fine filter and another portion, for exanq>le the portion 4 located below the 
constriction 8 » is made as a coarse filter. What is achieved by fids means is that a portion of 
the flow is finely filtered, which improves the overall filt^ result 

As has been stated, tiiefilt^ cartridge 1 according to tiie invention differs fix>mfilt^ 

S cartridges from tiie state of the art in respect of the constriction 37. The constriction 37 is a 
zone v/bsxo the filter means S> 61iavebeen omitted and where tiie outer wall 3, 4 is 
intemq^ted and the inner wall 8 is closed. The constriction 37 is delimited at its bottom and 
top by means of an similar dish 7, whidi flffimlar dish 7 prevents medium to b e filtaned 
fiom beiiig able to flow into the filter means 5 and 6 via the constriction 37 in the 

10 longitudinal directicm L of the filter cartridge L 

The constriction 37 is constricted over a distance of 11/8 Di, where the distance Di is 
file efiEectitve diameter of the inlet of tiie filta housing whidi is still to be discussed. 

ViCT^^ \n th<* lAneitiifimfll liwecrion tfie filter cartridge as shown in Figure 1 has a 
lengtiiH. This lengtii is subdivided into abottom zone of a 1/4 H, a top zone witii aloigdi 

15 of a 1/4 H and an mtennediate zone with a length 1/2 H. According to ttie invention, tiie 
constriction 37 is prefCTably provided in the intermediate zone with a length of a 1/2 H. 
This can be, as ^own in Figure 1, at tiie bottom of said intermediato zone with length a 
l/2y at the top of said zone or also somewhere in between, for example in the middle of 
said zone. 

20 Figure 2 shows an assembly according to the invention in lon^tudinal sectioiL A 

ooss-section at the location of the arrows in in Figure 2 is shown in Figure 3. Witii 
reference to Figures 2 and 3, the assenibly according to the invention comprises, in 
accordance witii tiie illustrative embodiment shown, a filtw housing 20 with a filter 
chamba 35, which is delimited Iqr a ade wall 22, atop wall 21 and a bottom wall 26 

25 provided with oudets.M tiie exaiiqple shown, 4 filter cartridges^ 

another are provided in tiie filter chamber 35. These filter cartridges 1 are each connected 
via a discharge connection 12 to an outiet 36 in the bottom wall 26. Below tiie bottom wall 
26 tiiCTe is a coUection dbamber 24 on whidi a coimection stub 25 fto disd^ 
medium is fitted. The filter housing 20 is fhrtiieririore provided with a connection stub 27 

30 fi>r1fae&ed of medium tobe filtered. Hiis coimection stub 27 has an inlet 23 with a 

diameter Di opening into tiie filter chamb<^ 35. Hiis diamet^ Di corresponds to tiie lengtii 
Q of the constriction 37 viewed in the longitudinal direction L. 
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Befoie now ptoceeding with the description of Ihe assembly accoiding to the 
invention, a comparable conventional assembly will now first be eiqilained in more detail 
witti reference to the cross-s^on in Figure 4. This conventional assembly has a filt» 
housing 20 assmned to be essentially identical, which by means of a side wall 22 encloses a 

5 filter chamber 35 in which 4 conventional filter cartridges 40 are arranged. Tliese filter 
cartridges 40 are essentially identical to filter cartridge 1 fiom Figure 1, with the 
und^standing tiiat in the case of tiie filter cartridge 40 tiie constriction 3 7 is lacking, that is 
to sa/tiie outer walls 3, 4 area conq>lete whole andnninteniq^ted, as are also the filter 
means 5 and 6 and tiie inner wall 10, 11 , which is still praneable at the location of tiie 

10 constriction. In tiie case of sudi convmtional assemblies the conv«tional teaching is tiiat 
the filter cartridges Ate so arran^ in the filter housing 20 that tiie smallest distance from 
the outer wall of the filter cartridge to tiie mner wall of the fiilter chamber 35 is at least 1 M 
D I (see Fig. 4), wh^ Di is the diam^ of the inlet 23 , via which the medium to be 
filtered flows mto flie filter chamber 35 . As will be clear, tins means that, viewed in flie 

15 cross-sectional direction -p^rpaidicular to longitudinal direction L - the dimensions of the 
filter housing 20 will be significantty larger than the minimum- space required fi)r the filter 
cartridges 40 for mere accommodation in flie filter chamber 35 . After all, an additional 
space of 1/4 Di all round is required to be able to disperse fliemedium to be filtered 
through the filter chamber 35 sufficientiy quickly. 

20 . The Applicant has now arrived at the insight tibat it suffices to create flie additional 

space only at the location of the level 3 1 where the mlet 23 opens into the filter chamber 
35. 

In accordance with flie invention, this requisite additional space could be oreated by 
providing flie side wall 22 at the location of flie level 3 1 on flie inside with a recess of a 

25 specific dq>fli in the radial dkection of the tube wall 22, \^ch is not shown. However, fliis 
means that the tube wall usually has to b e made siguificantiy thicka, which will not lead 
directiy to amore contact constractioiL However, the advantage in this case is that the 
filtn chamber 35 could be filled with more or larger filter elemmts; afia all, the SLter 
elements may even b e able to come into contact wifli the side wall 22. More or larger filter 

30 elements lead to ahigh^ filtering capacity and/or to a better filter r»ult However, 

according to the mvention it is, rafliv, preferable, optionally as a siqiplementaiy mrasure to 
the local recessing of the side wall of flie filt» housing, to provide flie filter cartridge 1 
wifli a constriction 37 at flie level 3 1 , as has already been discussed with reforrace to 
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Figure 1. If the constriction 37 has adepth of approximately 11/8 Di, where Di is tiie 
diameter of the inlet 23, die filter cartridges I can then, as is shown in Figure 3, each have a 
line of contact 2 8 widi the side wall 22 of the filtCT housing and, at flie same time, have a 
line of contact or virtually a line of contact with adjacent filter cartridges, in accordance 
5 with Figure 4. That is to say the distance 29 fix>m Figure 3 can be reduced to approximately 
0. The constriction of iqiproximately TUB Di of each Stbesc cartrid^ can then yield an 
iQspiedable reduction in the diameter ofthe filter housing 20. «. 

It is again pointed out diat the diameter of die filt» housmg in Figure 3 and the 
diameta of die Sha housing in Figure 4 have been kept die same as one another and diat 
10 the diam^ers of die filta cartridges 1 and 40 have also beai kept the same as one another. 
Tbe reason for fins is, in particular, fiirdier to clari^tfae diffisrace betwe» Figures 3 and 4 
as explamed above. B is pointed out that the config^nadon in Figure 3 vdth a mutual 
spacing of 29 of somewhat less flian 1/4 D also yields advantages compared widi die state 
of the art as shown in Figure 4. Specifically, the filtration result is fi>und to be already 
15 improved. It will be possible to obtain a major advantage if either the diameter of the filter 
housing 20 in Figure 3 is reduced or the diameter of the filter cartridges is increased or . 
optionally an additional, fiftti filter cartrid^ is placed centrally m die filter chamber 35. 
The filtmng cs^acity increases as a result of increasing the diameter of the filter cartridges 
1 or optionally placing an additional, fifth filter cartrid^ centrally in the middle. 
20 For fiirdier clarification, in Figure 2 the shortest distance betwera the filter cartridge 

1 and die side wall 22 is also mdicated by X at the level of die inlet 23 , which level extaids 
over die zone indicated by 31, and this smallest distance is indicated by Y for the zone 32 
above zone 31 and also for the zone 33 below zone 31. 

TPm better understanding, die concept on wliidi die invention is based will be 
25 exphansd in yet more detail widirefemce to die diagrammatic sl^h inFig. 5: 

• The surfece area Aof the inlet 23 can be determined as A« ^ Di^ (1) 

4 

in the case of a cixcular feed pipe. This equation also applies if the circular feed pipe 
joins the filter housing at an angle instead of at ri£^ angles; after all die point at issue 
is the effective surfiuce areaof the passageway. If the feed pq^e is not drcular, 
30 equation (1) can stiU be used iftbe value that >ields an equival^^ 

takmfbrDt. 
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• Ja order to prevent the inflowing m^um being retard^ when entering the filter 
housing it is best to ensure ibat the surface area of the passageway available for flow 
immediately on entry is equal to or greater tiban A. The Applicant has reach^ the 
insight that the medium can be allowed to flow from the mle^ initially without 
diqplacemmt thereof m the direction around flie filter cartridge. (The state of the 
art assumes an immediate deflection of the flow at right angles witii reject to the 
inflow direction indicated by arrow "in")* 

• The sur&oe area available for flow then consists of two rectangular sur&ces each 
with dimensions X x Q. For Q Di and a cylindrical filter housing with internal 
diameter D3 and a centrally ananged cylindrical filt» cartridge witfi constricted 
diameter D4, this results in 

A=2(XxQ)«2((D3-D4)xDi) (2) 

A-^Di^ (1) 

4 

^D»=(P3-D4) (3) 

O 

i.e. — Di=X. (4) 

O 

• Fot further optimisation it is then best to ensure tiiat in flie zones above and below 
die constriction 37 the sur&ce area available for flow, viewed p^mdicularly to the 
longitudinal direction is once again at least equal to A. In tfie illustrative 
CTibodiment shown this means fliat A is equated to 2 annular sur&ces eadi with 

dim^ons — (Jh^-Di) 
4 

ie. this gives 

A = 2^a>3^.D2^) (5) 
4 

a-5Ld,» (1) 

4 

P3.D2-Y. (6) 
For a given Di and given Da or P29 Y can flien be easily detennined. As will be clear, 
Y can, however, also be delennined as a fimction of Di, without knowing D3 and D2. 
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• Hus Y value can fhcnt be used as minimum value in tiie design, including in the case 
of non-ciicular filter cartridges or multiple filter cartridges. With regard to multiple 
filt^ cartridges it is pointed out that Y can then be even further reduced by more 
S - accurate calculation. 
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CLAIMS 



1] Assembly comprising a filter housing (20) and at least one filter cartridge (1), 

• wherein the at least one filter cartridge (1) is tubiilar» has a tube wall (3, 4, 5» 6, 8, 10) 
and a central discharge channel (9) with a discharge connection (12) for discharging 
filtered medium, wherdn the tube wall comprisK filter means (5» 6) througfh which 
medium to be filtered is able to flow transversely to fibe tube wall (3, 4, S, 6, 8, 10); 

• i^^ein die filts housing (20) conqirises a filter chaniber (35) surroundedby a side 
wall (22% in which fiie at least one filter cartridge (1) is accommodated with fhe 
longitudinal direction (L) parallel to the side wall ^) ; 

• whraein the filter chamber (35) has at least one outlet (36) pa filter cartridge (I) to 
wbich the discharge connection (12) of the respective filt^ cartridge is ccmnected; 

• \(dierein Ifae side wall (22) of the filtw chamber is provided widi at least one inlet (23) 
for feeding in die medium to be fiStoed, which inlet (23) opens into the filter 
chamber at a level (3 1) that is trav^ed by the at least one filter cartridge (1 ); 

charactmsed in fhst 

viewed hi die transvorse direction (X) of the filter cartridge (1) and at the level (31) of the 
inlet (23), die shortest distance (X) from the filter cartridge (1) to the side wall (22) is, 
viewed in die transv^e direction (T) of the filter cartridge (1) and below (33) or above 
(32) the level (31) of the inle^ greater than the shortest distance (Y) from the filter cartridge 
(1) to file side wall (22). 

2] Assembly according to die preceding claim, diaiactoised in that viqwed in the 
longitudinal direction (L) of die Slta cartrid^ (l\ die relative enlargement (X minus Y) of 
die shortest distance fimn die filter cartridge (1) to die side wall (22) at the level (31) of die 
inlet (23) ^ctends over a lengdi (H) of approximately die height (D) of die inlet (23) or 
more. 

3] Assembly according to Claim 1 or 2, characterised in that X is giv» by: 




where 



A = surj&ce area of inlet, and 
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Q » hei^ of thereon wifh larger shortest distance X. 



4] Assembly according to Claim 1 or 2, characterised in tibat X is given by: 
X ^ sur&ce area of inlet/(tvnce axial height of inlet). 



X^ 



A » siufice area of inle^ and 

Q heiglit of the region wi& lar:^ shortest distaiice X. 

10 5] Assembly according to C3aim 3 or 4, wherein the inlet is cuxm^ 

andwhaemXisgivenbyX ^ !4 ^ ^ ' ^inparticularX ^ ^ ^ ^ * 

8 8 

6] Assembly according to one of &e preceding claims» wheiem A <B00» preferably 
A:S2B(Y) 
15 whm: 

A — sur&ce area of inlet, and 

B — as a fimction of Y» the sur&ce area of the internal cross-section of the filter housing 
minus the sum of the cross-sectional sur&ce areas of the fUter cartridges at a level above or 
below the inlet 

20 

7] AssCTobly according to one of the preceding claims, wherein a single c^indrical filter 
cartridge is provided ibst is arranged c^itrally in the cylmdrical filter housmg, and where: 

A<^(D3^-P2^), preferably A ^ ^ (P^^-W) 

25 A^surfiu^eareaofinlet 

Pa - intnoal diame^ of filter housing 
1>2 — extanal diameter of filter cartdd^ 

8] Assembly according to one of the preceding claims, whwe: 
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Y< in particular Y< ^ and preferably Y< 
3.5 8 25 

whetc 

A - surface area of inlet 



5 9] Ass^nblyaccoiding to one of &e preceding clahnSy wherein f^^ 
diameter Di; and where 

Y<0.75 [f.), 
in particular 

10 inefenbly 



Y< 



10] Assanbly accoiding to one of the preceding claims^ ^erem the filter houdng is 
cylindrical with internal diameter D3 and, at least conc^tually for the purposes of die 
15 design, contains a single centrally arranged cylindrical filter cartridge and wharein the inlet 
is circular widi diameter Di , or at least has a surfece area fliat is equal to a circular surface 
of diameter Du and wherein fee following s^plies for the diameter D2 of the filter • 
cartridge Eb and Di: Di^ « 2 (P3^ - Dz^). 



20 1 1] AssCTibly according to one of the preceding claims, wherein: 

AS sum of the intonal cross-sectional sur&ce areas of the filter cartridges, 
^v^ere 

A surfi^e area of inlet. 



25 12] Asseniblyaccordixig to one of the preceding claims, chars^^ 

enlargement iniims Y) of ttie shorts distance fiom the filta cartrid^ 0^ 

wall (22) at the level (31) of ttie mlet (23) has been obtained by constriction (37) of the 

tube wall (3, 4, 5, 6, 8, 10) at that leveL 
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13] Asseinbly accorditig to one of the pieceding claims, characterised in that ttie 
enlargement (X minus Y) of the shortest distance fiom the filter cartridge (1) to the side 
wall (22) at the level (3 1) of the mlet (23) has been obtained by making the side wall (22) 
recessed at that level (31). 

5 

14] Assembly according to one of tibie pieceding claims^ chaiactmsed in that ihe tube 
wall (3, 4, 5, 6, 8, 10) is inqintneable to tibie medium to be filtered in the region (8) where 
die diortest distance fixmi the filter cartridge to &e wall has been en^^ 

10 IS] Assembly according to one of the preceding claims, characterised in that Ihe 

a^odbly comprise 3 » 4 or more of said filter cartrid^ (1), \^ch are arranged next to one 
anoth«, parallel to one anothn. 

16] AssCTAbly according to one of die preceding claims, characterised in that the level 
IS (31) of die inlet (23) is located in the region fixmi 2S % to 75 % of the length (H) of the 
filter cartridge (1). 

17] Assembly according to one of the preceding claims, characterised in that the filter 
means (S, 6) are equipped to filter a medium in die form of a fiiuid. 

20 

18] Assembly according to one of the preceding Claims 1 - 17, dbaracterised in that die 
filterm«ns(5,6) areequq>pedto filter a gaseous medium. 

1 9] Assembly according to one of die preceding claims, wherefai the filt» cartridge is 
2S made as a fine filter on the one side of the inlet and is made as a coarse filter on die other 
side. 

20] Assembly according to Claim 16, wherein die fine filter is at least 5 times finer than 
the coarse filter. 

30 

21] Filter cartridge (1) intended fi>r an assembly according to one of the preceding 
claims. 
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22] Filter caxtndge (1) as defined in ^ assembly acooiding to one of die pxeceding 
Claims 1 • 10. 

23] Diesel engine provided with a fuel filter coiBprising an assembly (l, 20) or a filter 
5 cartridge (1) according- to one of the preceding claims. 
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